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PROCEEDINGS. 



Seven hundred and second Meeting. 

May 29, 1877. — Annual Meeting. 

The President in the chair. 

The Corresponding Secretary presented the Report of the 
Council. 

The Report of the Rumford Committee was read and 
accepted. 

The President announced the death of Mr. Edmund 
Quincy, in the following words : — 

" It has become my painful duty to announce to the members of 
the Academy the loss they have, since the last meeting, met with in 
the person of Mr. Edmund Quincy, who has for several years served 
us faithfully in the responsible positions of our Treasurer and Libra- 
rian. On this occasion, it is not for me to enter at large into the 
detail which contributes to form his character. That will be done 
elsewhere in its proper place. Mr. Quincy had no fancy for display. 
What work he did was done modestly but effectively. As a writer, 
few men in America have excelled him in beauty, simplicity, and 
accuracy ; and, as a man, I trust it may be allowed me to testify from 
an experience now of more than sixty years that he has not left a 
better or more honest man behind him." 

The annual election resulted in the choice of the following 
officers : — 

Charles Francis Adams, President. 

Joseph Lovering, Vice-President. 

Josiah P. Cooke, Jr., Corresponding Secretary. 

Henry P. Bowditch, Recording Secretary. 

Theodore Lyman, Treasurer. 

Samuel H. Soudder, Librarian. 
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Council. 

WOLCOTT GlBBS, \ 

John D. Runkle, > of Class I. 
Edward C. Pickering, ) 

Benj. E. Cotting, \ 

Asa Gray, V of Class II. 

Hebmann A. Hagen, ) 

Andrew P, Peabody, \ 

Samuel Eliot, \ of Class III. 

Charles E. Norton, ) 

Rumford Committee. 

Moebill Wyman. James B. Francis. 

Wolcott Gibbs. John M. Ordway. 

Edward C. Pickering. Stephen P. Ruggles. 
John Trowbridge. 

Committee on Finance. 

Charles Francis Adams, ) ~ . 
„ , ' \ ex officio. 

Theodore Lyman, ) 

Thomas T. Bouve. 

The following gentlemen were elected members of the 
Academy : — 

Leopold Trouvelot, of Cambridge, to be a Resident Fellow 
in Class I., Section 2. 

August Wilhelm Hofmann, of Berlin, to be a Foreign 
Honorary Member in Class I., Section 3, in place of the 
late Johann Christian Poggendorff. 

Oswald Heer, of Zurich, to be a Foreign Honorary Mem- 
ber in Class II., Section 2, in place of the late Wilhelm 
Friedrich Benedict Hofmeister. 

Rudolph Leuckart, of Leipzig, to be a Foreign Honorary 
Member in Class II., Section 3, in place of the late Christian 
Gottfried Ehrenberg. 
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Johann Japetus Smith Steenstrup, of Copenhagen, to be 
a Foreign Honorary Member in Class II., Section 3, in place 
of the late Karl Ernst von Baer. 

Mr. S. Watson presented the following paper by title : — 
" Descriptions of New Species of Plants with Synopses of 
Certain Genera." 



Seven hundred and third Meeting. 

June 13, 1877. — Adjourned Annual Meeting. 

The President in the chair. 

The following letters were read by the Corresponding 
Secretary : — 

1. From the Accademia Gioenia di Scienze Naturali in 
Catania, accompanying a medal struck in commemoration 
of the fiftieth anniversary of the Society. 

2. From the Senatus Academici Upsaliensis, inviting the 
Academy to join in the celebration of the fourth centennial 
of the University. 

3. From the Socie'te' Botanique et d'Horticulture de Paris, 
inviting the Academy to take part in the Congr&s de Botan- 
ique et d'Horticulture to be held at Paris, during the coming 
Exposition, on the 16th and 22d of August, 1878. 

On the motion of Mr. Lyman, it was 
Voted, To appropriate, — 

For general expenses $2,100 

For the Library 700 

On the motion of Mr. Pickering, it was 

Voted, That the thanks of the Academy be presented to 
the Academy of Catania for the medal commemorating the 
fiftieth anniversary of the Society. 

Mr. Lyman presented the annual report of the Treasurer. 
Remarks on this report were made by Messrs. Cooke and 
Lovering. 

On the motion of Mr. Pickering, it was 
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Voted, That the appropriations called for in the report of 
the Rumford Committee be made. 

On the motion of Mr. Cooke, it was 

Voted, That an appropriation of twelve hundred dollars 
($1,200) from the general fund be made for the publication 
of the Proceedings for the past year. 

Voted, That a provisional appropriation of fifteen hundred 
dollars ($1,500) be made for the publication of the Proceed- 
ings for next year. 

Voted, That the Corresponding Secretary be authorized 
to accept, in the name of the Academy, the invitation of the 
University of Upsala. 

The chair appointed the following committees : — 

Committee on Publication. 

Alexander Agassiz. W. W. Goodwin. 

John Trowbridge. 

Committee on Library. 

Edward C. Pickering. Henry P. Bowditch. 
William R. Nichols. 

Auditing Committee. 
Henry G. Denny. Robert W. Hooper. 

The chair announced the death of J. Lothrop Motley, 
Resident Fellow. 

The following papers were presented : — 

" On the Photographic Action of Rays of Solar Light of 
Different Refrangibility on Dry Silver Bromide Collodion." 
By Dr. Robert Amory. 

" On a New Method of Determining the Errors of Merid- 
ian Circles." By Professor E. C. Pickering. 

" A Notice of some Experiments in Confirmation of a Pre- 
vious Statement that the Periodic Errors in Micrometer 
Screws are due to the Mounting of the Screws, and not to 
the Screws themselves." By Professor W. A. Rogers. 
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Seven hundred and fourth Meeting. 

October 10, 1877. — Stated Meeting. 

The President in the chair. 

Dr. H. P. Bowditch presented his resignation of the office 
of Recording Secretary. The resignation wag accepted, and 
Professor John Trowbridge was appointed to fill the vacancy. 

The President announced the death of M. LeVerrier of 
Paris, Foreign Honorary Member, and of John H. Temple, 
of West Roxbury, Resident Fellows. 

Mr. C. E. Norton presented, by title, a paper on the 
Dimensions and Proportions of the Temple of Zeus at 
Olympia. 

Mr. Scudder exhibited a fossil butterfly from the tertiary 
formation of Colorado. 

The following gentlemen were elected members of the Acad- 
emy : — 

John Rodgers, of Washington, to be an Associate Fellow 
in Class I., Section 4. 

Arthur Searle, of Cambridge, to be a Resident Fellow in 
Class I., Section 2. 

Charles R. Cross, of Boston, to be a Resident Fellow in 
Class I., Section 3. 

Amos E. Dolbear, of Somerville, to be a Resident Fellow 
in Class I., Section 3. 

George Cheyne Shattuck, of Boston, to be a Resident 
Fellow in Class II., Section 4. 

Francis Minot, of Boston, to be a Resident Fellow in Class 
II., Section 4. 

Charles Smith Bradley, of Cambridge, to be a Resident 
Fellow in Class III., Section 1. 

Oliver Wendell Holmes, Jr., of Boston, to be a Resident 
Fellow in Class III., Section 1. 

John Lowell, of Boston, to be a Resident Fellow in Class 
III., Section 1. 

James Bradley Thayer, of C am bridge, to be a Resident 
Fellow in Class III., Section 1. 
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The following papers were presented : — 

" Note . on Grassmann's Calculus of Extension." By Mr. 
C. S. Peirce. 

" On a New Form of a Dividing-Engine." By Professor 
W. A. Rogers. A machine built for the physical laboratory 
of Princeton College was exhibited. 

" On the Determination of the Chances at Billiards in 
the Case of a l Grand Discount.' " By Professor Benjamin 
Peirce. 



Seven hundred and fifth Meeting. 

November 14, 1877. — Adjourned Stated Meeting. 

The President in the chair. 

Dr. Wyman, in behalf of the Rumford Committee, asked 
for an appropriation of one thousand dollars ($1,000) from 
the income of the Rumford Fund, to be expended under the 
direction of the Committee on investigations in light and heat ; ' 
and this appropriation was made. 

Professor Watson presented to the Academy a volume 
containing studies of certain inventions exhibited at the late 
Centennial Exhibition, and also a study of engineering works 
upon the river Marne in France. 

On the recommendation of the Rumford Committee, it was 
voted that the barometer belonging to the Academy should 
be loaned to the Institute of Technology for meteorological 
investigations. 

The following papers were presented : — 

" On the Dimensions and Proportions of the Temple of Zeus 
at Olympia." By Professor Charles E. Norton. 

" On the Possible Affinities of a Problematical Fossil from 
the Carboniferous Rocks of Illinois." By Mr. S. H. Scudder. 

Professor Semper made some remarks on the inhabitants 
of the Pelew Islands. 

Mr. Trouvelot presented, by title, the following papers : — 

" Undulations observed in the Light of Coggia's Comet of 
1874." 
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" The Moon's Zodiacal Light." 

" The Sudden Extinction of the Light of a Solar Protu- 
berance." 

Professor Trowbridge presented, by title, a paper by Mr. 
B. O. Peirce,.Jr., and Mr. Lefavour, "On the Law of the 
Propagation of Heat in Soiid Bodies." 



Seven hundred and sixth Meeting. 

December 12, 1877. — Monthly Meeting. 

The President in the chair. 

Professor Pickering presented a bound volume of his 
" Researches in Physics," and read a paper on Atmospheric 
Refraction. He also presented, by title, the following 
papers : — 

" Supplementary Note on the Theory of the Horizontal 
Photoheliograph." By Professor William Harkness. 

" On a Method of Comparing Short Standards of Length." 
By Mr. Leonard Waldo. 

Professor Peirce presented, by title, a paper on Peirce's 
Criterion for the Rejection of Doubtful Observations. 

Professor C. L. Jackson presented a paper by himself 
and Mr. A. W. Field on Parachlorbenzylchloride and its 
Derivatives. 



Seven hundred and seventh Meeting. 

January 9, 1878. — Stated Meeting. 

^The President in the chair. 

The chair announced the death of Dr. J. P. Kirtland, of 
Cleveland, Ohio. 

On the motion of Professor Pickering, it was 

Voted, To appropriate two hundred dollars ($200) for 
improvements in the library room. 

The following papers were presented : — 
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" On the Prediction of Neptune." By Professor Benjamin 
Peirce. 

" On the Theory of Absorption Bands, and its Bearing on 
Photography and Chemistry." By Doctor Robert Amory. 

" On the Use of a Lens of Long Focus as a Collimator." 
By Doctor Robert Amory. 

Professor Cooke presented, by title, the following paper : — 

" On the Copper-bearing Rocks of Lake Superior." By 
Professor Raphael Pumpelly. 

Professor Peirce presented the following papers by title : — 

" On Surfaces of the Second Order as treated by Quater- 
nions." By Abbott Lawrence Lowell. 

" Spherical Conies." By Gerritt Smith Sykes. 

" Investigations in Quaternions." By Washington Irving 
Stringham. 

Professor J. B. Thayer presented to the Academy a vol- 
ume of letters and remembrances of the late Chauncey 
Wright. 

The following gentlemen were elected members of the 
Academy : — 

George Clark, of Cambridge, to be a Resident Fellow in 
Class I., Section 2. 

Thomas P. James, of Cambridge, to be a Resident Fellow 
in Class II., Section 2. 

John Fiske, of Cambridge, to be a Resident Fellow in 
Class III., Section 1. 

Charles Greely Loring, of Boston, to be a Resident Fellow 
in Class III., Section 4. 

Ezekiel B. Elliott, of Washington, to be an Associate 
Fellow in Class I., Section 1. 

Raphael Pumpelly, of Owego, to be an Associate Fellow 
in Class II., Section 1. 

Charles Sanders Peirce, of New York, to be an Associate 
Fellow in Class III., Section 1. 

Carl Nageli, of Munich, to be a Foreign Honorary Member 
in Class II., Section 2, in place of the late Alexander Braun. 
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Seven hundred and eighth Meeting. 

February 13, 1878. — Adjourned Stated Meeting. 

The President in the chair. 

The death of Victor Regnault, Foreign Honorary Member, 
was announced. 

On the motion of Professor Peirce, it was 

Voted, That a committee be appointed to memorialize 
Congress in regard to the position of the Astronomical Ob- 
servatory at Washington, and that this committee consist 
of seven members, with the President of the Academy as 
chairman. 

On the motion of Professor Gray, it was 

Voted, That this committee report to the Academy. 

The committee appointed consisted of Messrs. C. W. Eliot, 
J. D. Runkle, W. B. Rogers, J. Lovering, W. Gibbs, and 
B. Peirce. 

The following papers were presented : — 

" On Peirce's Criterion for the Rejection of Doubtful Ob- 
servations." By Professor Benjamin Peirce. 

" A Method for Demonstrating Gravitative Action between 
Small Masses." By Professor A. E. Dolbear. 

" On the Aerial Respiration of the Ainia." By Professor 
B. G. Wilder. (By invitation.) 

" A Note on some Species of Uredinese." By Professor 
W. G. Farlow. 

Professor Gibbs read a paper by Dr. F. A. Gooch, " On 
a New Method of Filtering." 

Professor H. P. Bowditch presented, by title, a paper, " On 
the Theory of Color-Perception." By G. S. Hall. 



Seven hundred and ninth Meeting. 

March 13, 1878. — Stated Meeting. 

The President in the chair. 

The chair announced the death of Elias Magnus Fries and 
Count Sclopis, Foreign Honorary Members. 
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Professor Lovering called attention to a former vote of the 
Academy, requesting the government to require postmasters 
to collect statistics in regard to persons struck by lightning, 
and presented the following report of a Committee appointed 
by the Academy to take this matter into consideration : — 

" The discoveries and inventions in electricity, since the time of 
Franklin, have not added much to our knowledge of thunder and 
lightning, or of the best means of protection against them. While 
science is modest, if not altogether silent in this matter, there is no 
lack of loud talkers who trade upon the ignorance and fears of the 
public. The claims of different patentees are so conflicting that a 
thoughtful man may well doubt what he should do, and come finally 
to the conclusion that the safest course for him is to do nothing. 
A faithful record of accidents to persons and property by lightning 
(of which this large country would furnish numerous examples every 
year) with a detailed account of the exposure in each case, either with 
or without lightning rods, will put on trial old devices for protection, 
and may suggest new ones. In Europe, governments and academies 
have made it their duty to investigate this subject and to instruct and 
guide the public. The signal service at Washington, which has al- 
ready done much good work for the community, and which has in 
charge certain questions in meteorology, might be able to enlarge its 
sphere of duties, and already possesses an organization well adapted to 
obtaining the information, the usefulness and necessity of which have 
already been indicated. Your Committee therefore recommend to the 
Academy the adoption of the following vote, — to be communicated, 
together with the explanatory remarks which have preceded, to the 
Chief of the Signal Service at Washington : — 

" Voted, That the Chief of the Signal Service at Washington be 
requested to use such means as may be at his command for collecting 
and publishing full and accurate statistics in regard to accidents by 
lightning in the United States. 

On recommendation of the Rumford Committee, it was 
voted to charge to the income of the Rumford Fund the 
papers in Vol. XIII. of the Proceedings of the Academy 
numbered V., VIII., X., XI., XII., XIV., and XVII., and 

Professor Cooke made a report upon the funds for the 
publication of the Proceedings, and moved an additional 
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appropriation of five hundred dollars (1500) for printing the 
Proceedings of this year. 

The following gentlemen were elected members of the 
Academy: — 

Edward Burgess, of Boston, to be a Resident Fellow in 
Class II., Section 3. 

James Jackson Putnam, of Boston, to be a Resident Fellow 
in Class II., Section 3. 

John Collins Warren, of Boston, to be a Resident Fellow 
in Class II., Section 4. 

Phillips Brooks, of Boston, to be a Resident Fellow in 
Class III., Section 1. 

John Williams White, of Cambridge, to be a Resident 
Fellow in Class III., Section 2. 

Justin Winsor, of Cambridge, to be a Resident Fellow in 
Class III., Section 2. 

Emile Plantamour, of Geneva, to be a Foreign Honorary 
Member in Class I., Section 2, in place of the late Urbain- 
Jean-Joseph LeVerrier. 

Mr. S. H. Scudder presented a paper " On the Discovery 
of Insect Eggs in the Laramie Group of Rocks." 

Professor B. Peirce presented, by title, a paper by Mr. 
C. S. Peirce, " On the Influence of Internal Friction upon 
the Correction of the Seconds' Pendulum for the Flexibility 
of the Support." 

Professor B. Peirce made some remarks on the internal 
structure of the earth with reference to Lipswich's results in 
regard to its density, and the theory of Sir William Thomson. 

Professor W. A. Rogers made some remarks on the meas- 
urement of standards of length. 

Mr. Trouvelot exhibited the results of his late observations 
on Jupiter. 

Seven hundred and eleventh Meeting. 

May 8, 1878. — Monthly Meeting. 

The President in the chair. 

Professor Trowbridge exhibited a new induction coil. 

vol. xiii. (n. s. v.) 28 
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Professor Dolbear exhibited a number of new radi- 
ometers. 

Professor Searle showed some photographs of the transit 
of Mercury. 

Professor Gibbs communicated the following papers, by 
title : — 

1. On the Law of Boyle and Mariotte. 

2. On a Compensated Air Thermometer. 

3. On a Differential Calorimeter. 

Professor Farlow communicated the following paper, by 
title : — 

Contributions to the Marine Flora of the United States, 
No. 3. 



